Biochemical properties of cytochrome c nitrated by peroxynitrite.
Nitration of tyrosine residues is taken as evidence for intracellular formation of peroxynitrite. Cytochrome c (cyt c) can be nitrated by peroxynitrite and nitrated cyt c has been observed in cells and tissues under stress conditions. Here we studied the biochemical properties of nitrated cyt c in order to understand its potential roles in nitrative stress. Nitration of cyt c resulted in disruption of the heme-methionine bond and rapid binding to cyanide. Equilibrium unfolding by guanidine hydrochloride showed that cyt c was slightly destabilized upon nitration but the unfolding transition of nitrated cyt c was highly cooperative indicating that the overall folding was largely preserved. Nitrated cyt c could not be reduced by superoxide and did not support electron transfer between ascorbate and cyt c oxidase. Nitration of cyt c resulted in a tremendous increase in peroxidase activity so that nitrated cyt c rapidly oxidized dihydrodichlorofluorescein even in the presence of a high concentration of glutathione. Enhanced peroxidase activity of nitrated cyt c was responsible for H2O2-induced oxidation of phospholipid membranes and H2O2/NO2--mediated nitration of other proteins. These results suggest that nitration of cyt c by peroxynitrite may exacerbate oxidative damage to mitochondrial proteins and membranes.